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SPAN® MINIMUM PERFORMANCE'BOND REQUIREMENTS 
Interest Rate Products, lntra-Commodity Spreads 

Eurodollar (ED) - Tier 4 vs. Tier 4 Months 13-16 vs. Months 13-16] 
Rate T e Chan 6 Current Current New New 

VP 9 Initial Maintenance Initial Maintenance 
lntra-Commodity - 
Spread _ Spec Decrease $237 $175 $135 $100 

lntra-Commodity 
Spread_Hedge Decrease $175 $175 ($100 $100 
lntra-Commodity 
Spread _ Member Decrease $175 $175 $100 $100 7 

Eurodollar (ED) - Tier 4 vs. Tier 5 [Months 13-16 vs. Months 17-20] 

Rate Type Change Maiznjtgsgi?ce 1:12:11 Mainillgvance 
Decrease $304 $225 $203 $150 

lsngg'ijofq?gig Decrease $225 $225 $150 $150 

slgtr'ggimwg?ggr Decrease $225 $225 ’ $150 $150 

Eurodollar (ED) - Tier 4 vs. Tier 6 [Months 13-16 vs. Months 21-24] 

Rate Type Change CUFF“ gurvrent NF)" - New 
v Initial Maintenance Initial Maintenance 

hgséggrfrggiiéy Decrease $372 $275 $270 $200 

5511;050:352 $275 $275 $200 

Eurodollar (ED) - Tier 4 vs. Tier 7 [Months 13-16 vs. Months 25-28] 

Rate Type change Mafi‘tltrerr'iagi’fice l?iiil‘all Mainrllghvance 
lrétrgieignlrggiiiy Decrease $405 $300 $304 $225 

giggéiioinmgggijtg Decrease $300 $300 $225 $225 

s'rrltr'iag‘imnnli?rltir Decrease $300 $300 $225 $225 

FIG. 3A 
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Eurodollar (ED) - Tier 4 vs. Tier 8 [Months 13-16 vs. Months 29-32] 

Rate Type Change ' CIEIiIiZIIIt Ma?nut:::It1Ce lrnliiihall MainNtZnWance 
lrgg?éggrnnggiiiy Decrease $473 $350 $405 $300 

'sngrae'gjoinlz‘gggg Decrease $350 $350 I $300 $300 

slgtrrjangimMrl?ggr Decrease $350 $350 $300 $300 

Eurodollar (ED) - Tier 4 vs. Tier 9 [Months 13-16 vs. Months 33-36] 

Rate Type 7 Change 7 _ Magnutgrigrtice l?iiigl Mainltr‘flgnce 

lrggéggrnnggiiiy Decrease $540 $400 $473 $350 

ggriiloin?gggg Decrease $400 $400 $350 $350 

s'gtrgdc‘imwg?ggr Decrease $400 $400 $350 $350 

Eurodollar (ED) - Tier 4 vs. Tier 10 [Months 13-16 vs. Months 37-40] 

Rrate Type Change Macitnutterrfgrtce lnNiiigl Mainrt‘rgnce 
lrg?éggrirggiiéy Decrease 7 $642 $475 $574 $425 

lsngrae'ijoTmgggg Decrease $475 $475 $425 $425 

7 s'gtrgdcimwg?ggr Decrease $475 $475 $425 $425 

Eurodollar (ED) - Tier 4 vs. Tier 11 [Months 13-16 vs. Months 41 -44] 

Date Type Change CUY'F'“ (Pm-rent N9)” . New 
Initial Maintenance lnltlal Maintenance 

"ggi‘éggnlrgg‘iiiy Decrease 7 $743 $550 $575 $500 

'sr‘ggijof‘?gggg Decrease $550 $550 $500 I $500 

é'g‘r'fggg‘fng?ng?étg’r Decrease $550 $550 $500 $500 

FIG. 3B 
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sure, as it appears in the Patent and Trademark O?ice patent 
?le or records, but otherWise reserves all copyright rights 
Whatsoever. 

BACKGROUND 

[0014] Futures Exchanges, referred to herein also as an 
“Exchange”, such as the Chicago Mercantile Exchange Inc. 
(CME) and the NeW York Mercantile Exchange, Inc. 
(NY MEX), collectively referred to as CME Group, Inc. 
(CME Group), provide a marketplace Where futures and 
options on futures are traded. The term “futures” designates 
all contracts covering the purchase and sale of ?nancial 
instruments or physical commodities for future delivery on a 
futures exchange or exchange. A futures contract is a legally 
binding agreement to buy or sell a commodity at a speci?ed 
price at a predetermined future time. Each futures contract is 
standardized and speci?es commodity, quality, quantity, 
delivery date and settlement. An option is the right, but not the 
obligation, to sell or buy the underlying instrument (in this 
case, a futures contract) at a speci?ed price Within a speci?ed 
time. In particular, a put option is an option granting the right, 
but not the obligation, to sell a futures contract at the stated 
price prior to the expiration date. In contrast, a call option is 
an option contract Which gives the buyer the right, but not the 
obligation, to purchase a speci?c futures contract at a ?xed 
price (strike price) Within a speci?ed period of time as desig 
nated by the Exchange in its contract speci?cations. The 
buyer has the right to buy the commodity (underlying futures 
contract) or enter a long position, i.e. a position in Which the 
trader has bought a futures contract that does not offset a 
previously established short position. A call Writer (seller) has 
the obligation to sell the commodity (or enter a short position, 
i.e. the opposite of a long position) at a ?xed price (strike 
price) during a certain ?xed time When assigned to do so by a 
clearing house discussed beloW. The term “short” refers to 
one Who has sold a futures contract to establish a market 
position and Who has not yet closed out this position through 
an offsetting procedure, i.e. the opposite of long. Generally, 
an offset refers to taking a second futures or options on futures 
position opposite to the initial or opening position, e. g. selling 
if one has bought, or buying if one has sold. 
[0015] Typically, the Exchange provides a “clearing house” 
Which is a division of the Exchange through Which all trades 
made must be con?rmed, matched and settled each day until 
offset or delivered. The clearing house is an adjunct to the 
Exchange responsible for settling trading accounts, clearing 
trades, collecting and maintaining performance bond funds, 
regulating delivery and reporting trading data. Clearing is the 
procedure through Which the clearing house becomes buyer 
to each seller of a futures contract, and seller to each buyer, 
and assumes responsibility for protecting buyers and sellers 
from ?nancial loss by assuring performance on each contract. 
This is affected through the clearing process, Whereby trans 
actions are matched. A clearing member is a ?rm quali?ed to 
clear trades through the clearing house. In the case of the 
CME’s clearing house, all clearing members not speci?cally 
designated as Class B members are considered ClassA clear 
ing members. In the CME there are three categories of clear 
ing members: 1) CME clearing members, quali?ed to clear 
transactions for all commodities; 2) IMM clearing members, 
quali?ed to clear trades for only IMM and IOM commodities; 
and 3) IMM Class B clearing members, solely limited to 
conducting proprietary arbitrage in foreign currencies 
betWeen a single Exchange-approved bank and the IMM and 
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Who must be guaranteed by one or more Class A non-bank 
CME or IMM clearing member(s). Note that a “member” is a 
broker/ trader registered With the Exchange. 
[0016] While the disclosed embodiments Will be described 
in reference to the CME, it Will be appreciated that these 
embodiments are applicable to any Exchange, including 
those that trade in equities and other securities. The CME 
clearing house clears, settles and guarantees all matched 
transactions in CME contracts occurring through its facilities. 
In addition, the CME clearing house establishes and monitors 
?nancial requirements for clearing members and conveys 
certain clearing privileges in conjunction With the relevant 
exchange markets. 
[0017] The clearing house establishes clearing level perfor 
mance bonds or margins for all CME products and establishes 
minimum performance bond requirements for customers of 
CME products. A performance bond or margin is the funds 
that must be deposited by a customer With his or her broker, by 
a broker With a clearing member or by a clearing member With 
the clearing house, for the purpose of insuring the broker or 
clearing house against loss on open futures or options con 
tracts. This is not a part payment on a purchase. The perfor 
mance bond helps to ensure the ?nancial integrity of brokers, 
clearing members and the Exchange as a Whole. The perfor 
mance bond to clearing house refers to the minimum dollar 
deposit Which is required by the clearing house from clearing 
members in accordance With their positions. Maintenance, or 
maintenance margin, refers to a sum, usually smaller than the 
initial performance bond, Which must remain on deposit in 
the customer’s account for any position at all times. The initial 
margin is the total amount of margin per contract required by 
the broker When a futures position is opened. A drop in funds 
beloW this level requires a deposit back to the initial margin 
levels, ie a performance bond call. If a customer’s equity in 
any futures position drops to or under the maintenance level 
because of adverse price action, the broker must issue a per 
formance bond/margin call to restore the customer’s equity. A 
performance bond call, also referred to as a margin call, is a 
demand for additional funds to bring the customer’s account 
back up to the initial performance bond level Whenever 
adverse price movements cause the account to go beloW the 
maintenance. 

[0018] The accounts of individual members, clearing ?rms 
and non-member customers doing business through CME 
must be carried and guaranteed to the clearing house by a 
clearing member. As mentioned above, in every matched 
transaction executed through the Exchange’s facilities, the 
clearing house is substituted as the buyer to the seller and the 
seller to the buyer, With a clearing member assuming the 
opposite side of each transaction. The clearing house is an 
operating division of the Exchange, and all rights, obligations 
and/ or liabilities of the clearing house are rights, obligations 
and/ or liabilities of CME. Clearing members assume full 
?nancial and performance responsibility for all transactions 
executed through them and all positions they carry. The clear 
ing house, dealing exclusively With clearing members, holds 
each clearing member accountable for every position it car 
ries regardless of Whether the position is being carried for the 
account of an individual member, for the account of a non 
member customer, or for the clearing member’s oWn account. 
Conversely, as the contra-side to every position, the clearing 
house is held accountable to the clearing members for the net 
settlement from all transactions on Which it has been substi 
tuted as provided in the rules. 
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[0019] The clearing house does not look to non-member 
customers for performance or attempt to evaluate their cred 
itWorthiness or market quali?cations. The clearing house 
does monitor clearing members for the adequacy of credit 
monitoring and risk management of their customers. In addi 
tion, although the Exchange has established character and 
?nancial standards for its individual members, the clearing 
house looks solely to the clearing member carrying and guar 
anteeing the account to secure all payments and performance 
bond obligations. Further, When an individual member 
executes orders for a clearing member, his or her guarantor 
clearing member is held accountable as principal for the 
brokered transaction until the transaction has been matched 
and recorded by the clearing house as a transaction of the 
clearing member for Whom the individual member had acted. 
[0020] The risk management and ?nancial surveillance 
techniques employed by CME are designed to: 

[0021] Prevent the accumulation of losses; 
[0022] Ensure that su?icient resources are available to 

cover future obligations; 
[0023] Result in the prompt detection of ?nancial and 

operational Weaknesses; 
[0024] AlloW sWift and appropriate action to be taken to 

rectify any ?nancial problems and protect the clearing 
system. 

These techniques are consistent With risk management rec 
ommendations by authoritative organizations. 
[0025] CME derives its ?nancial stability in large part by 
removing debt obligations among market participants as they 
occur. This is accomplished by determining a settlement price 
at the close of the market each day for each contract and 
marking all open positions to that price, referred to as “mark 
to market.” Every contract is debited or credited based on that 
trading session’s gains or losses.As prices move for or against 
a position, funds ?oW into and out of the trading account. 
Debt obligations from option contracts are also immediately 
removed, since the purchaser of an option must pay the pre 
mium (cost of the option) in full at the time of purchase. 
Sellers of options post performance bonds, discussed above, 
as determined by the CME according to the prevailing risk 
characteristics of the options sold. In the case of the CME, 
each business day by 6:40 am. Chicago time, based on the 
mark-to-the-market of all open positions to the previous trad 
ing day’s settlement price, the clearing house pays to or 
collects cash from each clearing member. This cash ?oW, 
knoWn as settlement variation, is performed by CME’s settle 
ment banks based on instructions issued by the clearing 
house. All payments to and collections from clearing mem 
bers are made in “same-day” funds. In addition to the 6:40 
am. settlement, a daily intra-day mark-to-the market of all 
open positions, including trades executed during the over 
night GLOBEX®, the CME’s electronic trading systems, 
trading session and the current day’s trades matched before 
11:15 a.m., is performed using current prices. The resulting 
cash payments are made intra-day for same day value. In 
times of extreme price volatility, the clearing house has the 
authority to perform additional intra-day mark-to -the-market 
calculations on open positions and to call for immediate pay 
ment of settlement variation. Settlement variation payments 
through the clearing house average $1.4 billion per day and 
have reached a peak of $6.4 billion. CME’s mark-to-the 
market settlement system stands in direct contrast to the 
settlement systems implemented by many other ?nancial 
markets, including the interbank, Treasury securities, over 
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the-counter foreign exchange and debt, options, and equities 
markets, Where participants regularly assume credit exposure 
to each other. In those markets, the failure of one participant 
can have a ripple effect on the solvency of the other partici 
pants. Conversely, CME’s mark-to-the-market system does 
not alloW losses to accumulate over time or alloW a market 
participant the opportunity to defer losses associated With 
market positions. 
[0026] If a clearing member does not have suf?cient per 
formance bond collateral on deposit With the clearing house, 
then the clearing member must meet a call for cash perfor 
mance bond deposits by 6:40 am. and/or by 2:00 pm. Chi 
cago time, Which results in a direct debit to the clearing 
member’s account at one of CME’s settlement banks. Clear 
ing members’ performance bond deposits may only be: 

[0027] Cash (such as US. dollars, Japanese yen, Euro 
currency, SWiss francs, British pounds, Canadian dol 
lars, Australian dollars, NorWegian krone, and SWedish 
krona); 

[0028] US. Treasury securities; 
[0029] Letters of credit issued in the Exchange’s name 
by approved banks; 

[0030] Stocks selected from among approximately half 
of those in the Standard & Poor’s 500® Stock Price 
Index and depository trust shares based on the Standard 
& Poor’s 500 Stock Price Index; 

[0031] Selected sovereign debt of Canada, France, Ger 
many, and the UK; 

[0032] Discount notes issued by the Federal Farm Credit 
Banks, Federal Home Loan Mortgage Corporation, Fed 
eral Home Loan Bank System, or Fannie Mae, provided 
that the notes have less than six months remaining to 
maturity; 

[0033] Fixed rate note and bond securities issued by the 
Federal Farm Credit Bank, Federal Home Loan Bank, 
Federal Home Loan Mortgage Corporation, Fannie Mae 
or Ginnie Mae; 

[0034] Interest-Eaming Facility (IEFO), a CME man 
aged fund program; 

[0035] IEF2: Money Market Mutual Funds alloWable 
under CFTC Regulation 1.25; and 

[0036] IEF3 and IEF4: Clearing ?rm self-directed col 
lateral management program, Which alloWs collateral 
instruments alloWable permitted under CFTC Regula 
tion 1.25. 

[0037] Securities are revalued every day and are subject to 
prudent haircuts. Additionally, foreign cash is subject to hair 
cuts in selected circumstances. Various forms of collateral are 
also subject to limits. 
[0038] CME’s clearing house also maintains a Concentra 
tion Margining Program, Which alloWs the clearing house to 
charge additional performance bond requirements When 
clearing ?rms’ potential market exposures become large rela 
tive to the ?nancial resources available to support those expo 
sures. 

[0039] In recognition of the groWing linkages among the 
markets for exchange-traded equity derivative products, as 
Well as the need to promote e?icient clearing procedures and 
to focus on the true intermarket risk exposure of clearing 
members, CME, in conjunction With the Options Clearing 
Corporation (OCC) and the NeW York Clearing Corporation 
(NYCC), has developed a cross-margining system With 
respect to market professionals and proprietary accounts. By 
combining the positions of joint or a?iliated clearing mem 
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bers in certain broad-based equity index futures and options 
into a single portfolio, and utiliZing the sophisticated risk 
based systems of each clearing organiZation, a single perfor 
mance bond requirement across both markets is determined. 
The clearing organiZations jointly hold a ?rst lien on and 
security interest in the positions in cross-margined accounts. 
All performance bond deposits associated With these 
accounts are jointly held. The cross-margining system sig 
ni?cantly enhances both the ef?ciency and ?nancial integrity 
of the clearing system by treating all positions as being held in 
the same account, Which alloWs gains accruing to futures or 
options positions to be immediately available to meet the 
requirements for funds from losing positions. In the event that 
a clearing organiZation suspends a cross-margining member, 
the positions in the cross-margin accounts Would be liqui 
dated and all performance bond collateral Would be converted 
to cash and applied toWard each clearing organiZation’s costs 
of liquidating the cross-margin accounts. CME, the OCC and 
the NYCC are each entitled to proportional shares of any 
surplus to apply toWard other obligations of the clearing 
member; if one clearing organiZation did not need its entire 
share of the surplus, the excess Wouldbe made available to the 
other clearing organizations. 
[0040] CME also maintains cross-margin agreements With 
the London Clearing House and Fixed Income Clearing Cor 
poration. These programs involve the cross-margining of 
selected interest rate products. The design of these tWo cross 
margin programs differ from the above mentioned OCC/ 
NYCC program in that performance bond collateral is held 
separately at each respective clearing organization. In the 
event that a clearing organiZation suspends a CME/LCH 
cross-margining participant, the cross-margined positions 
Would be liquidated and performance bond collateral Would 
be converted to cash at each respective clearing organiZation. 
If as a result of the liquidation of cross-margined positions 
and performance bond there is a resulting cross-margin loss, 
there Will be a cross-margin guarantee payment from one 
clearing organiZation to the other to share the loss.A similarly 
structured cross-margin program is in place betWeen CME 
and NYMEX for NYMEX energy products versus CME’s 
commodity index complex. 
[0041] The Clearing House Division monitors intra-day 
price movements throughout the trading session. To assess 
the impact of these price changes on clearing members, an 
intra-day mark-to-the-market calculation is performed on 
clearing member futures and options positions and revieWed 
by the Clearing House and Risk Management Departments 
several times each day, more frequently if price volatility is 
high. Large or concentrated positions on the losing side of the 
market receive special attention. The Audit Department may 
either contact or visit a clearing ?rm to determine Whether 
proper performance bonds have been collected for these posi 
tions and to determine their impact on the clearing member’s 
capital position and liquidity. 
[0042] CME also conducts stress testing of clearing mem 
ber positions on a daily basis. Numerous stress scenarios have 
been modeled to re?ect a diverse universe of possible market 
events. Stress results are evaluated against performance bond 
on deposit and also With clearing member adjusted net capi 
tal. Results of stress tests may lead the clearing house to 
request that the clearing member provide additional informa 
tion about its customer accounts such as Whether there are 
non-CME offsetting positions in other markets. In some cases 
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stress test results may cause the clearing house to increase a 
clearing member’s performance bond requirement, or reduce 
or transfer positions. 
[0043] Through the Division of Market Regulation at CME 
and Working in conjunction With CBOT’s Of?ce of Investi 
gations and Audits (OIA), CME’s Risk Management Team 
has daily access to speci?c account position information 
regarding individual members, nonmember customers and 
clearing members, all of Which is maintained on a highly 
con?dential basis. Such critical information alloWs for the 
identi?cation of concentrated positions as they arise and the 
aggregation of positions that may be oWned by common 
principals through several different clearing members. 
Knowledge of concentrated or high-risk positions, coupled 
With information routinely gathered on the cash and/or 
related derivative markets, enables CME to respond rapidly to 
market situations that might adversely affect the clearing 
system and/ or the ?nancial stability of a clearing member. 
[0044] The Exchanges periodically visit their clearing 
member ?rms to revieW their ?nancial, operational and risk 
management procedures and capabilities. Senior Clearing 
House staff evaluates hoW Well each ?rm’s procedures and 
capabilities correspond to its line of business. Senior staff 
from Audit, Clearing House, Risk Management, and Market 
Regulation folloW-up With the clearing member’s senior man 
agement if there are de?ciencies found in their risk manage 
ment procedures and capabilities. 
[0045] Risk management and ?nancial surveillance are the 
tWo primary functions of CME’s ?nancial safeguard system. 
The system is designed to provide the highest level of safety 
and the early detection of unsound ?nancial practices on the 
part of any clearing member. Its purpose is to protect all 
clearing members and their customers from the consequences 
of a default by a participant in the clearing process. The 
system is constantly being updated to re?ect the most 
advanced risk management and ?nancial surveillance tech 
niques. 
[0046] In order to minimize risk to the Exchange While 
minimizing the burden on members, it is desirable to approxi 
mate the requisite performance bond or margin requirement 
as closely as possible to the actual positions of the account at 
any given time. Accordingly, there is a need to improve the 
accuracy and ?exibility of the mechanisms that estimate per 
formance bond requirements. 

BRIEF DESCRIPTION OF THE FIGURES 

[0047] FIG. 1 depicts an exemplary risk management sys 
tem according to one embodiment. 
[0048] FIG. 2 depicts a block diagram of a multi-factor 
spread-based risk management engine foruse With the system 
of FIG. 1. 
[0049] FIGS. 3A and 3B depict exemplary performance 
bond requirements; 
[0050] FIG. 4 depicts graphical representation of system 
atic risk pro?le; 
[0051] FIG. 5 depicts graphical representation of curve risk 
pro?le; and 
[0052] FIG. 6 depicts graphical representation of a conver 
gence-divergence risk pro?le. 

DETAILED DESCRIPTION 

[0053] CME establishes minimum initial and maintenance 
performance bond levels for all products traded through its 
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facilities. CME bases these requirements on historical price 
volatilities, current and anticipated market conditions, and 
other relevant information. Performance bond levels vary by 
product and are adjusted to re?ect changes in price volatility 
and other factors. Both initial and maintenance performance 
bonds are good faith deposits to guarantee performance on 
futures and options contracts. Maintenance performance 
bond levels represent the minimum amount of protection 
against potential losses at Which the Exchange Will alloW a 
clearing member to carry a position or portfolio. Should 
performance bonds on deposit at the customer level fall beloW 
the maintenance level, Exchange rules require that the 
account be re-margined at the required higher initial perfor 
mance bond level. Clearing members may impose more strin 
gent performance bond requirements than the minimums set 
by the Exchanges. At the clearing house level, clearing mem 
bers must post at least the maintenance performance bonds 
for all positions carried. This requirement applies to positions 
of individual members, nonmember customers and the clear 
ing member itself. 
[0054] In setting performance bond levels, the clearing 
house monitors current and historical price movements cov 
ering short-, intermediate- and longer-term data using statis 
tical and parametric and non-parametric analysis. The clear 
ing house and CME Board of Directors then typically set 
futures maintenance performance bond levels to cover at least 
the maximum one-day price move on 95% of the days during 
these time periods. The actual performance bond require 
ments often exceed this level. Performance bond require 
ments for options re?ect movements in the underlying futures 
price, volatility, time to expiration and other risk factors, and 
adjust automatically each day to re?ect the unique and chang 
ing risk characteristics of each option series. In addition, long 
options must be paid for in full, and CME mandates stringent 
minimum performance bonds for short option positions. 
Exemplar performance bond requirements are shoWn in 
FIGS. 3A and 3B. 

[0055] CME calculates performance bonds using a system 
developed and implemented by CME called Standard Port 
folio Analysis of Risk (SPAN®). SPAN bases performance 
bond requirements on the overall risk of the portfolios using 
parameters as determined by CME’s Board of Directors, and 
thus represents a signi?cant improvement over other perfor 
mance bond systems, most notably those that are “strategy 
based” or “delta-based.” Delta is the measure of the price 
change relationship betWeen an option and the underlying 
futures price and is equal to the change in premium divided by 
the change in futures price. SPAN simulates the effects of 
changing market conditions and uses standard options pricing 
models to determine a portfolio’s overall risk. It treats futures 
and options uniformly While recogniZing the unique features 
of options. In standard options pricing models, three factors 
most strongly affect options values: the underlying futures 
price, volatility (variability of futures price) and time to expi 
ration. As these factors change, futures and options may gain 
or lose value. SPAN constructs scenarios of futures prices and 
volatility changes to simulate What the entire portfolio might 
reasonably lose over a one-day time horiZon. The resulting 
SPAN performance bond requirement covers this potential 
loss. 

[0056] SPAN evaluates overall portfolio risk by calculating 
the Worst probable loss that a portfolio might reasonably incur 
over a speci?ed time period. SPAN achieves this number by 
comparing hypothetical gains and losses that a portfolio 
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Would sustain under different market conditions. SPAN typi 
cally provides a ‘Risk Array” analysis of 16 possible sce 
narios for a speci?c portfolio under various conditions. SPAN 
methodology, however, alloWs users to request any number of 
scenarios to meet their particular needs: 

[0057] Each scenario consists of a “What-if’ situation in 
Which SPAN assesses the effects of variations in price, 
volatility and time to expiration; and 

[0058] Each calculation represents a gain or loss based 
on the possible gains or losses due to changes in an 
instrument’s price by X and volatility by Y. 

[0059] SPAN licensed clearing organizations and 
exchanges determine for themselves the folloWing SPAN 
parameters, in order to re?ect the risk coverage desired in any 
particular market: 

[0060] Price Scan Range: A set range of potential price 
changes; 

[0061] Volatility Scan Range: A set range of potential 
implied volatility changes; 

[0062] lntra commodity Spread Charge: An amount that 
accounts for risk (basis risk) of calendar spreads or dif 
ferent expirations of the same product, Which are not 
perfectly correlated; 

[0063] Short Option Minimum: Minimum margin 
requirement for short option positions; 

[0064] Spot Charge: A charge that covers the increased 
risk of positions in deliverable instruments near expira 
tion; and 

[0065] lntercommodity Spread Credit: Margin credit for 
offsetting positions betWeen correlated products. 

[0066] SPAN combines ?nancial instruments Within the 
same underlying basis for analysis, and refers to this grouping 
as the Combined Commodity group. For example, futures, 
options on futures and options on equities on the same stock 
could all be grouped under a single Combined Commodity. 
[0067] To calculate a performance bond requirement, for 
each Combined Commodity in a portfolio, SPAN Will: 

[0068] Sum the Scan Risk charges, any lntracommodity 
Spread and Spot Charges; 

[0069] Apply the offsets for all lntercommodity Spread 
Credits Within the portfolio; 

[0070] Compare the above sum With any existing Short 
Option Minimum requirement; and 

[0071] Assess the greater of the tWo compared as the risk 
of the Combined Commodity. 

[0072] The Total Margin Requirement for a portfolio is the 
sum of the risk of all Combined Commodities less all credit 
for risk offsets betWeen the different Combined Commodi 
ties. 

[0073] Here’s an example of a portfolio With CME Euro FX 
Futures and 

[0074] Options positions: 
[0075] Euro FX Futures: 1 Long June 04 
[0076] Euro FX Options on Futures: 1 Short June/Ju 
neO4 Call1.150 Strike 

[0077] Euro FX June Futures Settlements 1.1960 

[0078] Euro FX Futures Price Scan Range:$2400:192 
points 

[0079] Euro FX Volatility Scan Range:1% 
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One Short June 
on June 04 

1.150 Call Euro 
FX Option 

One Long 
June 04 

# Euro FX 
Scenario 

Portfolio Description 

1 $0 —$130 —$130 Price unchanged; 
Volatility up the 
Scan Range. 
Price unchanged; 
Volatility doWn the 
Scan Range 
Price up 1/3 the 
Price Scan Range; 
Volatility vp the 
Scan Range 
Price up 113 the 
Price Scan Range; 
Volatility doWn the 
Scan Range 
Price doWn 113 the 
Price Scan Range; 
Volatility up the 
Scan Range 
Price doWn the 
1/3 the Price Scan 
Range; Volatility 
doWn the Scan 
Range 
Price up 2/3 the 
Price Scan Range; 
Volatility up the 
Scan Range 
Price up 2/3 the 
Price Scan Range; 
Volatility doWn the 
Scan Range 
Price doWn 2/3 the 
Price Scan Range; 
Volatility up the 
Scan Range 
Price doWn 2/3 the 
Price Scan Range; 
Volatility doWn the 
Scan Range 
Price up 3/3 the 
Price Scan Range; 
Volatility doWn the 
Scan Range 
Price doWn 3/3 the 
Price Scan Range; 
Volatility doWn the 
Scan Range 
Price down the 
Price Scan Range; 
Vola6lity up the 
Scan Range 
Price doWn 3/3 the 
Price Scan Range; 
Volatility doWn the 
Scan Range 
Price up extreme 
(3 times the Price 
Scan Range) 
Cover 32% ofloon 
Price doWn extreme 
(3 times the Price 
Scan Range) 
Cover 32% ofloss 

2 $0 $155 $155 

3 $800 —$785 $15 

4 $800 —$531 $268 

5 $800 $500 $300 

6 —$800 $815 $15 

7 $1600 —$1463 $137 

8 $1600 —$1240 $360 

9 —$1600 $1102 —$498 

10 —$1600 $1446 —$154 

1 1 $2400 —$2160 $240 

12 $2400 $1967 $433 

13 —$2400 $1674 —$726 

14 —$2400 $2043 —$357 

15 $2304 —$2112 $192 

16 —$2304 $1466 —$838 

[0080] In the sample portfolio above, in scenario 8, the gain 
on one long June 04 EC futures position offsets the loss of one 
short EC June/ June 04 1.150 call option position, incurring a 
gain of $360. In scenario 16, the portfolio Would incur a loss 
of $838 over the next trading day, Which is 32% of the result 
ing loss if the price of the underlying future decreases by three 
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times the price scan range. After SPAN has scanned the dif 
ferent scenarios of underlying market price and volatility 
changes, it selects the largest loss among these observations. 
This “largest reasonable loss” is the Scan Risk charge. In this 
example, the largest loss across all 16 scenarios is a result of 
Scenario 16, a loss of $838. 
[0081] A number of common features are integrated into 
the SPAN software family. All SPAN softWare products: 

[0082] Are WindoWs-based and have the familiar look 
and feel of today’s most Widely used desktop softWare 
products; 

[0083] Feature free access to daily SPAN arrays from a 
variety of exchanges and clearing organizations around 
the World; 

[0084] Feature extensive, detailed and Well documented 
reports on Portfolio and Risk parameters; 

[0085] Include an XML-based reporting module that 
provides for simple data import and export to Access or 
Excel; 

[0086] Are supported by the CME Clearing House’s 
Risk Management experts via a dedicated SPAN hot/me 
and email address; 

[0087] Run in batch or GUI interactive mode and can be 
automated With simple scripting language; and 

[0088] Support multiple currencies and the Widest pos 
sible variety of instruments including stocks, bonds, 
OTC derivatives, cash, futures, and options. 

[0089] PC-SPAN is single-user desktop softWare that 
enables a user to enter positions manually or by using script 
ing language to automate the position entry process. With a 
click of the mouse, the SPAN requirement is knoWn. As 
thousands of users can attest, PC-SPAN alloWs for an 
extremely quick, inexpensive and simple Way to calculate 
margin requirements across multiple exchanges. 
[0090] The SPAN Risk Manager is a single-user, desktop 
softWare that integrates risk management features With the 
latest processing technology to deliver an extremely ?exible, 
intuitive system for full portfolio risk management. SPAN 
Risk Manager’s poWerful features and intuitive design alloW 
for true portfolio analytics through multi-variant stress test 
ing and option exposures. 
[0091] Speci?cally, SPAN Risk Manager: 

[0092] Enables users to gauge the effects, on a total port 
folio or an individual option, of: 
[0093] Changes in price 
[0094] Implied volatility 
[0095] Time to expiration 
[0096] Dividend yields 
[0097] Interest rates 

[0098] Calculates hypothetical P&L’s, option prices, and 
Greeks 

[0099] Calculates implied, average call/put and series 
volatilities 

[0100] AlloWs for stress testing of multiple products 
[0101] AlloWs user to de?ne, compare, save and reload 

“What-If’ Scenarios for stress testing 
[0102] Enables the user to shift volatility skeWs 
[0103] Provides simultaneous analyses on several differ 

ent trading instruments 
[0104] Supports the folloWing option pricing models: 

[0105] Black-Scholes 
[01 06] Merton 
[0107] Adesi-Whaley 
[01 08] Cox-Ross-Rubenstein 
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[0109] At the top of the SPAN softWare hierarchy is SPAN 
Risk Manager Clearing. This program employs all of the 
functionalities of PC-SPAN and SPAN Risk Manager plus 
several additional features that are applicable to entities such 
as exchanges, clearing organizations, and service bureaus. 
These features include: 

[0110] “What-If’ MarginingiAlloWs an organization 
to vieW and compare hypothetical margins under multi 
variant “What-if’ scenarios; 

[0111] Real-Time Component InterfaceiAlloWs for 
real-time SPAN margining and pro or post execution 
credit controls; 

[0112] Automated Production and Publication of SPAN 
RiskArray ?les takes the Work out of creating a publish 
ing a daily SPAN Risk Array ?le to the World; and 

[0113] Complex Implied Volatility Averaging. 
[0114] As described above, SPAN is utilized by both the 
Exchange and is also provided as a tool Which may be used by 
clearing members or other entities to determine their antici 
pated performance bond requirements. In this Way, clearing 
members, or other entities, may anticipate the performance 
bond requirements of the clearing house Which facilitates 
?nancial planning and certainty. SPAN is also made available 
as a product to be used by clearing houses of other exchanges. 
It Will be appreciated that the disclosed embodiments are 
equally applicable to both the version of SPAN used by the 
exchange and the version used by the market participants and 
that any discussion herein referring to SPAN is intended to be 
applicable to both applications. 
[0115] Another system for assessing risk in a portfolio is 
the Theoretical Inter'market Margin System (“TIMS”) manu 
factured by The Options Clearing Corporation, located in 
Chicago, Ill. TIMS alloWs clearing institutions to measure, 
monitor and manage the level of risk exposure of their mem 
bers’ portfolios. TIMS can calculate risk exposure at different 
account levels and for different account types. In addition, 
TIMS uses portfolio theory to margin all positions relating to 
the same underlying product and combines the risk of closely 
related products into integrated portfolios. This portfolio 
aspect of TIMS alloWs for the recognition of hedges used by 
market participants in increasingly interrelated markets. The 
TIMS methodology alloWs for measuring the monetary risk 
inherent in portfolios containing options, futures and options 
on futures positions. 
[0116] In particular, TIMS uscs pricing models to project 
the liquidation value of each portfolio given changes in the 
price of each underlying product. These models generate a set 
of theoretical values based on various factors including cur 
rent prices, historical prices and market volatility. Based on 
?exible criteria established by a clearing house, statistically 
signi?cant hedges receive appropriate margin offsets. TIMS 
also is used to predict a member’s potential intra-day risk 
under varying sets of as sumptions regarding market behavior. 
[0117] TIMS organizes all classes of options and futures 
relating to the same underlying asset into class groups and all 
class groups Whose underlying assets exhibit close price cor 
relation into product groups. The daily margin requirement 
for a clearing member is calculated based on its entire posi 
tion Within a class group and various product groups. The 
margin requirement consists of tWo components, a mark to 
market component and an additional margin component. 
[0118] The mark to market component takes the form of a 
premium margin calculation that provides margin debits or 
requirements for net short positions and margin credits for net 
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long positions. The margin debits and credits are netted to 
determine the total premium margin requirement or credit for 
each class group. The premium margin component represents 
the cost to liquidate the portfolio at current prices by selling 
the net long positions and buying back the net short positions. 
[01 19] The additional margin component, the portion of the 
margin requirement that covers market risk, is calculated 
using price theory in conjunction With class group margin 
intervals. TIMS projects the theoretical cost of liquidating a 
portfolio of positions in the event of an assumed Worst case 
change in the price of the underlying asset. Theoretical values 
are used to determine What a position Will be Worth When the 
underlying asset value changes. Given a set of input param 
eters (i.e., option contract speci?cs, interest rates, dividends 
and volatility), the pricing model Will predict What the posi 
tion should theoretically be Worth at a speci?ed price for the 
underlying instrument. 
[0120] The class group margin interval determines the 
maximum one day increase in the value of the underlying 
asset (upside) and the maximum one day decrease in the value 
of the underlying asset (doWnside) that can be expected as a 
result of historical volatility. The methodology used to deter 
mine class group margin intervals and product groups can be 
speci?ed by each clearing house. OCC’s methodology for 
determining class group margin intervals is based on ongoing 
statistical analysis. For each class group, the standard devia 
tion is computed and a margin interval is calculated Which 
covers a predetermined percentage speci?ed by the clearing 
house. This approach provides both a con?dence level and 
historical perspective on volatility and accounts for any non 
normal price distribution patterns. TIMS also calculates theo 
retical values at equal intervals betWeen the tWo endpoints 
(upside and doWnside) and at the current market value to 
protect against certain trading strategies that may have their 
largest loss betWeen these tWo endpoints. 
[0121] The methodology for determining Which class 
groups comprise a product group and the appropriate percent 
age deduction to account for the lack of perfect correlation 
betWeen class groups is also based on ongoing statistical 
analysis. For each pair of class groups, TIMS computes a 
coe?icient of determination. TIMS assigns class groups to a 
product group When the value of the coe?icient betWeen the 
class groups is Within policy limits established by the clearing 
house. The product group percentage or offset is established 
based on the loWest coe?icient of determination among all of 
the class groups included in the product group. When calcu 
lating an account’s total margin requirement, this speci?ed 
percentage of any margin credits at the class group level is 
used to offset margin requirements generated by other class 
groups in the same product group. 

[0122] Yet another risk management system is the OMS II 
system, also referred to as the “Window method” or the 
“Vector method”. OMS II is the OM risk calculation method 
for calculating margin requirements. It is included in the risk 
valuation or RIVA system Within OM SECUR. It Was con 
structed in order to handle non-linear instruments in a better 
Way than SPAN or TIMS. OMS II calculates Worst case loss 
scenarios, stores these in vectors, adjusts for spreading, and 
adds the vectors in a Way that takes correlation in to account. 

[0123] In OMS II the valuation interval is divided into n 
(normally n:3 1) possible up or doWn moves, additionally for 
each up or doWn move the volatility can either increase stand 
still or decrease. This gives us 93 alternative market scenarios 
(if n:3l) to calculate the pro?t or loss a portfolio Will make. 

[0124] 

Feb. 10, 2011 

The scenario With no price move at all is the middle 
scenario and around it there are 15 up and 15 doWn scenarios 

(or (n—l)/2 up and (n—l)/2 doWn scenarios). 

TABLE 

OMS valuation scenario .(n = 31) 

Underlying Price Volatility 
Scan Range Scan Range 

1 Price unchanged Volatility doWn 
2 Price unchanged Volatility unchanged 
3 Price unchanged Volatility up 
4 Price up l/l5 range Volatility doWn 
5 Price up l/l5 range Volatility unchanged 
6 Price up l/l5 range Volatility up 
7 Price doWn l/l5 range Volatility doWn 
8 Price doWn l/l5 range Volatility unchanged 
9 Price doWn l/l5 range Volatility up 

10 Price up l/l5 range Volatility down 
11 Price up l/l5 range Volatility unchanged 
12 Price up l/l5 range Volatility up 
13 Price doWn l/l5 range Volatility down 
14 Price doWn l/l5 range Volatility unchanged 
15 Price doWn l/l5 range Volatility up 

88 Price up l/l5 range Volatility doWn 
89 Price up l/l5 range Volatility unchanged 
90 Price up l/l5 range Volatility up 
91 Price doWn l/l5 range Volatility doWn 
92 Price doWn l/l5 range Volatility unchanged 
93 Price doWn l/l5 range Volatility up 

[0125] As in both SPAN and TIMS, one can vieW OMS II 
mathematically as producing the maximum of the expected 
loss under each of 93 probability measures. For all 93 sce 
narios the probability measures are point masses at each of the 
93 points in a space Q of securities prices and volatilities. 

[0126] Each valuation point is saved in a 31x3 matrix, that 
is, each roW contains a price move and the three volatility 
?uctuations. The matrix is expanded to a 31x6 matrix so that 
the case of both a bought and a sold contract is represented in 
the matrix, this because of additional ?ne-tunings that are 
available in OMS II. The matrixes are saved for use When 
margin requirements of portfolios are calculated. 
[0127] In the case of an account containing positions of tWo 
or more types of contracts the risk of the position is the 
combined risk characteristics of the different contracts regis 
tered to the account. To take the offsetting characteristics of 
the instrument into account one talks about cross margining. 
The default cross margining divides the positions into one 
group per underlying. Positions on instruments Within the 
same underlying are said to be totally correlated. The default 
cross margin can be described as instruments With the same 
underlying being totally correlated and instruments With dif 
ferent underlying being uncorrelated. During a default cross 
margin run a portfolio With instruments on the same under 
lying Will add the valuation ?les pointWise as in SPAN and 
then take the largest negative value as the margin requirement 
for the portfolio. If the portfolio consists of instruments on 
different underlyings the largest negative value of each valu 
ation ?le Will be added. 

[0128] HoWever, a method such as default cross-margining 
does not take correlations betWeen different underlyings or 
different expiry months into consideration. Therefore in 
OMS II one uses the so-called “WindoW method” When a 
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portfolio containing instruments on different underlyings or 
contracts With different expiry months is margined. 

[0129] In the WindoW method, the different instruments are 
sorted into a number of groups, called WindoW classes. The 
WindoW classes have a WindoW siZe de?ned in percent. When 
the percentage goes doWn the correlation goes up and vice 
versa, eg a WindoW siZe of 0% means that the instruments in 
the WindoW class are totally correlated and a WindoW siZe of 
100% means that the instruments in the WindoW class are 
uncorrelated. There is also a possibility for a WindoW class to 
be a member of another WindoW class, and in such case 
creating a tree structure of more complicated correlations. To 
calculate the margin for a portfolio, the WindoW is moved 
from left to the right over the entire valuation interval for all 
WindoW classes, starting With the ones in the bottom of the 
tree. The WindoW is centered over each valuation point. A 
margin requirement is calculated at each valuation point 
Where the WindoW is positioned by adding the loWest value 
for each option position or futures position shoWn in the 
WindoW. The total margin requirement Will be the largest 
negative value of all these margin requirements. If there is no 
negative value this indicates a credit and no margin is 
required. 
[0130] The risk calculation part of OMS, Without use of any 
?ne-tunings, should also be a coherent risk measure, this 
since the calculations only differ in the amount of scenarios 
used. OMS uses far more scenarios then both SPAN and 
TIMS. 

[0131] A comparison of SPAN, TIMS and OMS II may be 
found in Bylund, Mattias, “A Comparison of Margin Calcu 
lation Methods for Exchange Traded Contracts” (Feb. 21, 
2002). Royal Institute of Technology Dept. of Mathematical 
Statistics, Master Thesis No. 2002-3. http://ssrn.com/ab 
stract:300499, herein incorporated by reference. While the 
disclosed embodiments Will be discussed With reference to 
the SPAN® risk analysis softWare, it Will be appreciated that 
they may also be applicable to the TIMS risk analysis soft 
Ware, as Well as other products directed at determining per 
formance bond requirements and/or assessing risk in a port 
folio of derivatives. 

[0132] The CME Clearing House requires “gross” perfor 
mance bonds for customer positions in CME products. The 
clearing member must deposit performance bonds for each 
open position (long or short) held at the end of each day’s 
trading, With appropriate alloWances for spreads. A spread is 
the price difference betWeen tWo contracts, e.g., holding a 
long and a short position in tWo related futures or options on 
futures contract, With the objective of pro?ting from a chang 
ing price relationship or the assumption of a long and short 
position on the same business day in the same or related 
commodities for the same account. Long refers to one Who 
has bought a futures or options on futures contract to establish 
a market position and Who has not yet closed out this position 
through an offsetting procedure, eg one Who has bought a 
futures or options contract to establish a market position; a 
market position Which obligates the holder to take delivery; or 
one Who oWns an inventory of commodities. Long is the 
opposite of short. 
[0133] A Spread order-Open Outcry: is an order that indi 
cates the purchase and sale of futures contracts simulta 
neously. A Spread trade is the simultaneous purchase and sale 
of futures contracts for the same commodity or instrument for 
delivery in different months or in different but related mar 
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kets. A spreader is not concerned With the direction in Which 
the market moves, but only With the difference betWeen the 
prices of each contract. 
[0134] Spreads include Bear spreads, Bull Spreads, Butter 
?y spreads, Calendar spreads and user-de?ned spreads. A 
Bear spread is a vertical spread involving the sale of the loWer 
strike call and the purchase of the higher strike call, called a 
bear call spread. Also, a vertical spread involving the sale of 
the loWer strike put and the purchase of the higher strike put, 
called a bear put spread. A Bull spread is a vertical spread 
involving the purchase of the loWer strike call and the sale of 
the higher strike call, called a bull call spread. Also, a vertical 
spread involving the purchase of the loWer strike put and the 
sale of the higher strike put, called a bull put spread. Butter?y 
spreads can be futures or options spreads. As an option 
spread, a Butter?y spread is a strategy combining a bull and 
bear spread and uses three strike prices. The strike price is the 
price at Which the option buyer may purchase or sell the 
underlying futures contract upon exercise. The loWer tWo 
strike prices are used in the bull spread and the higher strike 
price from the bear spread. Both puts and calls can be used. A 
Calendar spread, also knoWn as a futures calendar spread or 
futures intra-delivery spread, is the simultaneous purchase 
and sale of the same futures contract, but for different contract 
months, for example, buying a September S&P 500 futures 
contract and selling a December S&P 500 futures contract. 
An options calendar spread is the simultaneous purchase and 
sale of options of the same strike, but different expiration 
dates. User de?ned spreads relate to the ability to choose the 
legs of a spread if the spread is not identi?ed by Exchange 
already. 
[0135] In general, the purchase or sale of a futures contract 
is considered to be an outright long or short position. HoW 
ever, another strategy knoWn as spread trading is also avail 
able to the hedger and speculator. Spread trading involves the 
simultaneous purchase of one commodity contract against the 
sale of another related contract. Natural spread opportunities 
are available in the energy market betWeen different months 
of the same commodity contract, as Well as betWeen different 
products and grades. Some players con?ne themselves to 
trading outright futures and options contracts, leaving the 
enormous potential of the spread markets untapped. This is 
primarily due to the misconception that spreads are inherently 
more complex than outright positions. While there can be 
additional risk holding both long and short positions in dif 
ferent commodity contracts, it is generally accepted that hav 
ing a position off-set by an equal but opposite position in 
another commodity contract should lessen one’s risk. This is 
re?ected by the fact that spread positions are less costly to 
margin than outright positions. The hedger can bene?t from 
the spread market as Well. If spread values are closely moni 
tored, they can provide valuable information as to When and 
Where a hedge should be placed. 
[0136] There are four basic types of spreads. Though the 
most commonly traded is the intramarket spread, they are all 
consistently played in the oil market. 

[0137] 1. Intramarket Spreads: This spread consists of a 
long position in one contract month against a short posi 
tion in another contract month in the same commodity. 
For example: Buy April Crude OiliSell May Crude Oil 
on the NYMEX. 

[0138] 2. Intermarket Spread: These spreads feature 
similar or related commodities on different exchanges. 
For example: Buy April IPE Gas oiliSell April 
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NYMEX Heating oil or BuyApril IPE BrentiSell April 
NYMEX Crude oil. Strictly interpreted, this de?nition is 
confusing When applied to the oil market, because 
spreads betWeen different commodities on the same 
exchange are sometimes thought of as intermarket 
spreads. 

[0139] 3. Intercommodity Spreads: These spreads are 
comprised of a long position in one commodity, and a 
short position in a different but economically related 
commodity. For example: Buy April GasolineiSell 
April Heating oil. 

[0140] 4. Commodity-Product Spreads: This can be 
de?ned as the purchase of a commodity against the sale 
of an equivalent amount of the product derived from it 
(or vice versa). In the oil market, this is referred to as a 
“crack spread.” For example: Buy 3 September Crude 
oiliSell 2 September Gasoline+Sell 1 September Heat 
ing oil. 

[0141] In theory, spread transaction is established in expec 
tation that the differential betWeen contacts Will Widen or 
narroW. Each side of the spread is referred to as a “leg.” If the 
trader buys the higher, more valuable leg of the spread, he 
anticipates that the differential Will Widen. Conversely, if he 
sells the higher leg, he believes it Will narroW. Whether the 
trader is long or short the spread depends upon What he has 
done to the more valuable (premium) leg. This holds true 
regardless of Whether the market is at a carry or a discount. 

[0142] For example: Assume November Crude oil is trad 
ing at $14.00, and December Crude oil is at $14.25. The trader 
buys the premium legiDecember, in belief that the 0.25 cent 
spread Will Widen (While simultaneously selling the Novem 
ber). 
[0143] As the market gains in strength, November moves to 
$14.75, and December to $15.50. To calculate the pro?t or 
loss, simply examine the pro?t or loss on each leg, and then 
the net result. In this example, the trader has lost 75 cents on 
the short leg but has made $1.25 on the long leg. The result is 
a 50 cent net pro?t. Stated another Way, the spread has Wid 
ened from 25 cents to a 75 cent differential. It is important to 
note that the movement of the spread value is dependent upon 
the movement of the individual legs. 

[0144] Spreading in PracticeiSpread orders are normally 
placed by specifying the amount of difference betWeen the 
tWo contracts of the spread, not the price level of each con 
tract. Without this latitude spread orders Would be impossible 
to ?ll because of the unlikelihoodthat both contracts Wouldbe 
at those exact prices at the same moment. The tWo most 
common types of spread orders are “market” and “limit.” The 
market order Would be the logical choice When spread values 
are unWavering and prompt execution is desired. If spread 
values are volatile, speci?c limits on the differential should be 
stated. The simplest type of spread order to execute is the one 
betWeen tWo months of the same commodity. In this case, 
values are easy to determine because they are quoted in the 
same trading pit, much like an outright contract. Spreads 
betWeen different commodities or exchanges are usually 
more dif?cult to execute. It should be noted that it is rarely 
advisable to place or liquidate spreads one side at a time. This 
practice of “legging” spreads can quickly turn a pro?table 
trade into a loser. One should also avoid playing spreads 
involving the nearest expiring contract unless there is sub 
stantial liquidity remaining. A lack of liquidity can increase 
the potential for loss, as it may mitigate or exaggerate spread 
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differentials. To determine the liquidity of a contract, simply 
compare the open interest to that of the other contracts. 
[0145] Basic Spread StrategiesiA trader uses the same 
skills to determine the potential of a spread as he Would an 
outright position. Both technical and fundamental factors 
may in?uence his decision to buy or sell a spread. Conse 
quently, the technical relationship betWeen potential con 
tracts are Weighed along With the effects of supply and 
demand. There is no general rule that says that a spread Will 
offer greater pro?t potential than an outright position, nor Will 
it alWays be less risky. HoWever, careful development of 
spread techniques can often translate into large pro?ts. 
[0146] Carrying Charge StrategiesiSince oil is a non-per 
ishable commodity, the maximum premium that the distant 
months may sell over the nearby month for a prolonged 
period is limited to the cost of carry. If full carrying costs are 
evident, very little risk, other than that created by changes in 
interest rates, is involved if your company sells the spread 
(long the nearby-short short the differed, in an ascending 
market). Widening of the spread, Which Would create losses, 
is limited, While there is no limit to the amount that the nearby 
can run over the backs. In a carrying charge market, selling 
the nearby month and buying the distant, is usually not desir 
able. In that instance, the pro?t Would be limited to full 
carrying charges, and the loss could be unlimited. 
[0147] Inverted Market StrategiesiThe fact that the oil 
markets are often inverted (With the nearby month at a pre 
mium to the distant months) presents interesting challenges to 
the spread trader. It is still possible to pro?t if changes in 
differentials can be predicted. In a discount or inverted mar 
ket, if one expects the discount to become smaller, the trader 
must sell the nearer and buy the distant contract. In order to 
pro?t When the discounts on the far months are expected to 
increase, one must buy the front and sell the back. 
[0148] Calculating SPAN requirementsiie, the risk per 
formance bond (margin) requirements obtained using the 
Standard Portfolio Analysis of Risk system or the SPAN 
calculation algorithm, utiliZing the disclosed embodiments, 
is described beloW in detail. 
[0149] The SPAN algorithm has alWays been vieWed as 
being applicable to an unlimited range of product types, but 
the original focus in its implementation has been on standard 
iZed futures, options on futures and options on physicals. 
Portfolios today, hoWever, can contain the Widest range of 
derivative and non-derivative instruments. SPAN 4 supports 
the ultimate in product ?exibility using an advanced, object 
oriented model. In particular, SPAN 4 adds support for equity 
securities and debt securities (stocks, bonds, etc.), and 
options thereon. 
[0150] Despite these enhancements, the fundamentals of 
the SPAN calculation, and the principles behind them, have 
not changed. The underlying simplicity of SPAN has been 
preserved. The many neW capabilities introduced With SPAN 
4 should be thought of not as changes to the underlying 
methodology, but as providing a vastly greater degree of 
?exibility and control in the usage of SPAN. 
[0151] Account types: Portfolios of positions to be mar 
gined using SPAN are held in performance bond accounts, or 
margin accounts. The positions in an account constitute a 
single portfolio. 
[0152] If this is a particular performance bond account of a 
clearing member ?rm at a clearing organization, We say that 
the SPAN calculation done by that clearing organiZation for 
that account is a clearing-level calculation. 
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[0153] On the other hand, SPAN calculations may be done 
for particular customer or other accounts of ?rms Which are 
clearing members, directly or indirectly, of one or more clear 
ing organizations. These are ?rm-level, also called customer 
level, calculations. 
[0154] For any performance bond account, the account type 
is de?ned by: 

[0155] Whether this is a clearing-level account or a ?rm 
level account, and 

[0156] the speci?c account type codeifor example, 
member, hedger, or speculator. 

[0157] A business function represents a particular purpose 
for Which an exchange or clearing organiZation using SPAN 
Wishes to perform the SPAN calculation or have it performed, 
at either the clearing-level or the customer-level. For 
example: 

[0158] Normal clearing-level calculation for a particular 
clearing organiZation, applicable to normal clearing 
level account types 

[0159] Special member-clearing calculation for member 
clearing account types 

[0160] Normal customer-level calculation for the part of 
a portfolio traded on, or cleared by, a particular exchange 
or clearing organiZation 

[0161] Clearing-level calculation for a particular cross 
margin agreement betWeen clearing organizations 

[0162] Customer-level calculation for a customer port 
folio for a particular cross-margin agreement 

[0163] By de?nition, a clearing-level SPAN calculation for 
a portfolio is alWays for a speci?c business function. In other 
Words, the portfolio is identi?ed With a speci?c business 
function, and may contain only products eligible for that 
business function. 
[0164] By contrast, a customer-level portfolio may have 
any number of business functions represented Within the port 
folio. 
[0165] Business functions are also referred to in SPAN as 
exchange complexes, and the identi?er for a business func 
tion as the exchange complex acronym. For example, CME 
represents the exchange complex acronym for normal pro 
cessing for the CME clearing organiZation 
[0166] Requirement levels: For any particular business 
function represented Within a portfolio, the exchange or clear 
ing organiZation using SPAN may mandate the calculation of 
more than one SPAN requirement number. Each such number 
is called a requirement level, and is speci?c to: 
[01 67] the performance bond class of the requirement level, 
and 
[01 68] the initial or maintenance designation of the require 
ment level. 

[01 69] Performance bond classes are used generically to 
designate different levels of SPAN requirements. The ?rst 
class (the one With the loWest requirement level) is specially 
designated as the core class and the second class (the one With 
the next-highest requirement level) as the reserve class. 
[0170] Any number of performance bond classes can be 
de?ned, and for any purpose. The most common purpose is to 
recogniZe different requirement levels that may be met by 
different classes of collateral assets. Typically the core 
requirement must be met by the highest-quality assets. The 
difference betWeen the core requirement and the higher 
reserve requirementithe so-called reserve additional 
requirementimay be met by certain lesser-quality assets. 
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[0171] Within the speci?c performance bond class, the 
exchange or clearing organiZation using SPAN may mandate 
the distinction betWeen the initial requirement level and the 
maintenance requirement level. The initial requirement is 
typically higher and applies to neWly created portfolios. The 
loWer maintenance requirement applies to previously existing 
portfolios. Typically this distinction is only made at the cus 
tomer-level, and only for speculative customer portfolios. 
[0172] Combined commodities: For each business function 
for Which an exchange or clearing organiZation is using 
SPAN, the set of products eligible for that business function 
are grouped into combined commodities. 

[0173] For each business function Within a portfolio for 
Which the SPAN calculation is being done, for each combined 
commodity represented Within that business function, SPAN 
yields one or more SPAN risk requirements. Each such 
requirement corresponds to a speci?c SPAN requirement 
levelia speci?c performance bond class and an initial or 
maintenance designation. 
[0174] SPAN requirements calculated for individual com 
bined commodities represented in the portfolio are then 
aggregated to yield SPAN requirements for the different busi 
ness functions represented Within the portfolio, and for the 
entire portfolio. 
[0175] The combined commodity may be thought of as the 
atomic-level of the SPAN calculation. It is the loWest break 
doWn of the products Within a portfolio at Which a perfor 
mance bond requirement is obtained. 

[0176] Typically, all products having the same underlying 
physical basis or characteristics are grouped together into a 
combined commodityifor example, at the CME, all prod 
ucts related to the S&P 500 stock index. 

[0177] Performance bond currencies: For each combined 
commodity, a single currency is speci?ed as the performance 
bond currency for that combined commodity. 
[0178] This is the currency in Which the performance bond 
requirement for a combined commodity represented Within a 
portfolio, Will be denominated in. 
[0179] Any number of performance bond currencies may 
be represented Within the portfolio. Therefore, When aggre 
gating SPAN requirements for the different combined com 
modities represented Within the portfolio, these are typically 
?rst aggregated by performance bond currency. 
[0180] These currency-level requirements may then be 
converted to a common currency for further aggregation. This 
common currency is typically called the native currency for 
the portfolio. 
[0181] (The term “native currency” is used to re?ect the fact 
that the desired common currency may be different for dif 
ferent portfolios, typically depending on the national origin of 
the portfolio oWner.) 
[0182] SPAN risk parameter ?les: Clearing organiZations 
and/or exchanges using SPAN publish, at least once daily, one 
or more SPAN risk parameter ?les. For simplicity, these are 
typically referred to as SPAN ?les. 

[0183] SPAN riskparameters may be generically de?ned as 
the set of data needed to calculate SPAN requirements, other 
than the actual portfolios for Which the requirements are to be 
calculated. SPAN risk parameters consist of (a) product data 
and (b) performance bond rate data. In effect, a SPAN risk 
parameter ?le contains SPAN risk parameter data in machine 
readable form. 
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[0184] Typically, SPAN risk parameter ?les contain data 
for exactly one point in time. In effect, they contain data to be 
used for performance bond calculations for portfolios exist 
ing at that point in time. 
[0185] Within each point in time, the SPAN ?le contains 
data for one or more business functions of the exchange or 
clearing organization publishing the ?le. Within each busi 
ness function, the ?le Will contain data for each combined 
commodity de?ned for the business function. 
[0186] Ultimately, the ?le Will contain many different 
SPAN ratesifor example, risk arrays, intracommodity 
spread charge rates, intercommodity spread credit rates, etc. 
Each such rate is quali?ed by the account type and require 
ment level to Which it pertains. 
[0187] For example, a risk array for a particular contract 
contained With a typical customer-level SPAN ?le may be 
designated as being for a hedge customer account, for the core 
performance bond class, and the maintenance requirement. 
[0188] SPAN ?le formats previously in use only supported 
the inclusion of data for exactly one point in time, business 
function, and rateii.e., account type, performance bond 
class, and initial or maintenance designation. 
[0189] The neW XML-based SPAN ?le format does not 
have this limitation. 
[0190] Point in time: Risk parameters and portfolios are 
de?ned at particular points in time. 
[0191] Points in time are categorized as to Whether they are 
for: 
[0192] the end of day settlement, or 
[0193] an intraday point in time. 
[0194] Some clearing organizations, for some business 
functions, may publish more than one SPAN ?le for the 
end-of-day settlement. These are typically distinguished as 
being for: 
[0195] the ?nal settlement, or 
[0196] an early (or preliminary) settlement, or 
[0197] the complete settlement. 
[0198] In the early settlement SPAN ?le, typically ?nal 
end-of-day settlement prices are available only for some of 
the products, While other products have intraday prices pro 
vided. The ?nal settlement ?le typically contains ?nal settle 
ment prices for the day for all actively trading contracts. The 
complete ?le Will contain ?nal settlement prices for all con 
tracts, actively trading or inactive. 
[0199] An intraday point in time is further characterized by 
its business timeiindicating the actual time to Which prices 
and risk arrays pertain. A point in time, Whether intraday or 
end of day, may also be characterized by its run numberifor 
example, the ?rst intraday run, the second intraday run, etc. 
[0200] Risk arrays, risk scenarios, composite deltas, scan 
points and delta points 
[0201] Risk arrays: A risk array is a set of numbers, de?ned: 

[0202] for a particular contract 
[0203] at a particular point in time 
[0204] to be margined for a particular business function 
[0205] for a particular account type, and 
[0206] for a particular requirement leveliperformance 
bond class and initial or maintenance designationifor 
that account type. 

[0207] Each risk array value speci?es hoW a single long or 
short position Will lose or gain value if the corresponding risk 
scenario occurs over the speci?ed look-ahead time. By con 
vention, losses for long positions are expressed as positive 
numbers, and gains as negative numbers. 
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[0208] The lookahead time: The lookahead time re?ects the 
amount of time into the future from the current time, for 
Which the SPAN requirement levels are intended to protect 
against declines in portfolio value. Lookahead time is a 
parameter of SPAN and may be set to any desired value. There 
are tWo methods, hoWever, Which are typically in use for its 
speci?cation: 

[0209] Actual time to the next business day: in this 
method, the number of calendar days from the current 
business day to the next business day is determined, and 
then divided by 365 days per year, to obtain the looka 
head time in years. 

[0210] Average time per business day: in this method, the 
lookahead time is typically set to one business day in a 
business year assumed to have 250 business days per 
year, or 0.004 years. 

[0211] Use of actual time to the next business day more 
closely protects against the risk of larger changes in portfolio 
value over Weekends and holidays, and may result in 
increased portfolio performance bond requirements on the 
business day prior to a Weekend, especially a holiday Week 
end. If, hoWever, it is desired to avoid having the performance 
bond requirement ?uctuate merely because of Weekends and 
holidays, use of average time per business day is more appro 
priate. 
[0212] Risk Scenarios: Each risk scenario is de?ned in the 
folloWing terms: 

[0213] the (underlying) price movement 
[0214] the (underlying) volatility movement, and 
[0215] the Weight, also called the covered fraction. 

[0216] For futures, physicals and other non-option product 
types, these are the price movement and volatility movement 
for the instrument itself. For options, these are the price and 
volatility movements for the underlying instrument. 
[0217] The values of the price movement, the volatility 
movement, and the covered fraction are determined by the 
scanpoint de?nitions and the tWo scan rangesithe price scan 
range and the volatility scan range. These values are the key 
inputs to SPAN. 
[0218] Scan point de?nitions: Each scan point de?nition 
consists of: 

[0219] the price scan magnitude, as the number of price 
scan ranges up or doWnifor example, 0.3333 or 
—2.000, meaning one third of the price scan range up, or 
tWice the price scan range doWn 

[0220] the volatility scan magnitude, as the number of 
volatility scan ranges up or doWnifor example, 1.0000 
or —1.000, meaning the full volatility scan range up or 
doWn 

[0221] the Weight. 
[0222] The price scan magnitude may itself be expressed in 
terms of a price scan numerator, a price scan denominator, 
and a price scan direction. For example, a price scan magni 
tude of —0.3333 may be expressed as a numerator of one, a 
denominator of three, and a direction of doWn. Similarly, the 
volatility scan magnitude may be expressed in terms of a 
volatility scan numerator, a volatility scan denominator, and a 
volatility scan direction. 
[0223] SPAN 4 alloWs the de?nition, for each combined 
commodity of as many sets of scan points as may be desired, 
each for a different account type and requirement level. The 
de?nitions must be identical, hoWever, for sets of combined 
commodities Which have intercommodity spreads de?ned 
among them. 
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[0224] Calculation of risk array values: Generically, each 
risk array value is calculated as: 

[0225] the current value of the contract 
[0226] less the hypothetical future value of the contract, 

after the look-ahead time has passed, and (underlying) 
price and volatility movements associated With the risk 
scenario have occurred 

[0227] multiplied by the Weight. 
[0228] For futures, physicals and certain types of combina 
tions, this change in value is determined by the price change 
alone. 
[0229] To determine the hypothetical future value for 
options, the underlying price change, underlying volatility 
change, decrease in time to expiration, and the associated 
interest rates must also be taken into account, and a theoreti 
cal price calculated using an option pricing model. 
[0230] In order to ensure that biases in the option pricing 
model do not affect the result, the current value may also be 
calculated using the same option pricing model, assuming the 
current time to expiration, current underlying price, and cur 
rent underlying volatility. In other Words, the risk array value 
for an option is determined by subtracting the hypothetical 
future theoretical value of the option, from the current theo 
retical value of the option. 
[0231] The actual model selected, the parameters of the 
model, the interest rates, and the look-ahead time are all 
parameters of SPAN. 
[0232] The composite delta, and delta point de?nitions: 
The composite delta value is associated With each risk array 
de?ned for a contract. The composite delta is a probability 
Weighted average of a set of deltas calculated for the contract 
(a) after the look-ahead time has passed and (b) according to 
the scenarios de?ned by the de?nition of the delta points. 
[0233] Delta points are de?ned exactly analogously to scan 
points, With a price scan magnitude, a volatility scan magni 
tude, and a Weight. Suppose, for example, that there are seven 
delta points de?ned. Seven delta values are calculated for the 
contract, using the price scan magnitude and the volatility 
scan magnitude associated With each delta point, and assum 
ing that the look-ahead time has passed. A Weighted average 
of these deltas is then taken; using the Weights speci?ed in the 
delta point de?nitions. 
[0234] In effect, a composite delta value represents an esti 
mate of What the contract’s delta Will be after the look-ahead 
time has passed. 
[0235] Overall SPAN process: To calculate SPAN require 
ments for a particular portfolio de?ned at a particular point in 
time, in Which particular business functions for particular 
exchanges or clearing organiZations are represented: 

[0236] Obtain the applicable SPAN risk parameter ?le 
(S) 

[0237] Using the positions in the portfolio, and the data 
contained in the SPAN ?les, apply the SPAN algorithm. 

[0238] This yields the SPAN requirement: 
[0239] for the speci?c account type 
[0240] for each combined commodity of each business 

function represented in the portfolio 
[0241] and for each combined commodity, for each 

applicable requirement level (performance bond class, 
initial or maintenance designation). 

[0242] Determining the set of requirement levels to be cal 
culated for a portfolio; direct and indirect calculation: For a 
combined commodity in a portfolio of a particular account 
type, it is necessary to select the set of performance bond 
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requirement levelsii.e., unique combinations of perfor 
mance bond class and initial or maintenance designationi 
for Which SPAN requirements should be calculated, directly 
or indirectly. 

[0243] A directly calculated SPAN requirement is a 
requirement, at a particular performance bond requirement 
level, for Which the full SPAN calculation is doneiie, scan 
ning, spreading, etc. 
[0244] An indirectly calculated requirement is one that is 
derived from another requirement, at a different requirement 
level, by the application of a simple multiplicative scaling 
factor. Indirectly calculated requirements are also knoWn as 
derived requirements. 
[0245] The selection of the set of requirement levels to be 
directly calculated, for a particular combined commodity in a 
portfolio, is driven by the set of requirement levels repre 
sented in the risk arrays for the products in that combined 
commodity. In particular, this is driven by Which set of 
requirement levels are present for Which account types. 
[0246] If there are risk arrays for this combined commodity 
for the particular account type of the portfolio, then these are 
the ones that determine the requirement levels to be directly 
calculated. 

[0247] For example, suppose the portfolio is for a hedge 
customer, and in the SPAN ?le for a particular combined 
commodity in the portfolio, one set of risk arrays is provided 
for hedge customersispeci?cally, for the core maintenance 
requirement level. In this case one SPAN requirement level 
should be directly calculatedithe hedge customer core 
maintenance level. 

[0248] On the other hand, suppose there Were risk arrays for 
tWo requirement levels for this account typeifor core main 
tenance and for core initial. In that case We Would directly 
calculate separate SPAN requirements for these tWo levels. 

[0249] On the other hand, if there are no risk arrays for this 
portfolio’s account type, then one of the other account types 
for Which risk arrays are present is selected, and SPAN 
requirements are calculated for the levels de?ned for this 
selected account type. 

[0250] Risk adjustment factors and derived requirements: 
For each combined commodity, any number of risk adjust 
ment factors may be provided in the SPAN risk parameter ?le. 

[0251] Risk adjustment factors may be used either to adjust 
requirements at directly calculated risk levels, or to derive 
requirements at other risk levels (indirect calculation.) 
[0252] Each risk adjustment factor has the folloWing 
de?ned for it: 

[0253] 
[0254] the base requirement level, i.e., the requirement 

leveliperformance bond class and initial or mainte 
nance designationiWhich Will be used to derive 
another one 

[0255] the target requirement levelithe requirement 
level being adjusted or derived 

[0256] 
[0257] To apply a risk adjustment factor, simply multiply 
the requirement at the base level by the value of the factor. 

[0258] Adjustment factors used to derive an initial require 
ment for a particular performance bond class from a mainte 
nance requirement for that class are also knoWn as initial to 
maintenance ratios. 

the account type to Which it pertains 

the value of the factor 




























































